Diffuse parenchymal lung diseases (DPLDs) include the idiopathic interstitial pneumonias, hypersensitivity pneumonitis, connective tissue disease-related interstital lung disease (ILD), lymphangioleiomyomatosis, sarcoidosis, etc. The prevalence and outcome of DPLD is not studied well across India. The current study was aimed at studying clinical radiological spectrum of DPLD in India.
Introduction
Diffuse parenchymal lung disease (DPLD) is a group of disorders, which includes idiopathic interstitial pneumonias (hypersensitivity pneumonitis, parenchymal disease associated with connective tissue disease, lymphangioleiomyomatosis and sarcoidosis [1] . Interstital lung disease (ILD) diagnosis needs multidimensional approach, which includes a combination of clinical, radiological and pathological information. The dynamic time course (acute, subacute and chronic) plays an important role in the diagnostic strategy in patients with ILD. The causative history as well as response to treatment also plays an important role in association with the time frame [2-4].
The actual incidence of interstitial lung diseases remains unknown. There are very limited data available from India about the DPLD prevalence, diagnosis, prognostic evaluation and management. The existing studies showed that there are wide variations in the incidence and prevalence of the various DPLDs among countries [5] [6] [7] [8] [9] [10] . In the present study, we describe a prospectively collected cohort of ILDs newly diagnosed using the recommended criteria for each DPLD at a single This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. tertiary care hospital over 2 years. The present study is aimed at evaluating the clinical and radiological profile of patients with interstitial lung disease registered at a tertiary care hospital.
Materials and methods
This was a prospective observational study conducted at a tertiary care hospital in the southern part of India. The study period was from August 2014 to July 2016. All consecutive patients newly diagnosed with DPLD in the period between 2014 and 2016 in our department were included in the study. A detailed history was obtained from each patient followed by general examination and systemic examination. Relevant blood investigations were done for all the patients. Angiotensin converting enzyme level, calcium, antinucleic acid antibody, anti-nucleic acid antibody profile, anti-neutrophilic cytoplasmic and perinuclear anti-neutrophil cytoplasmic antibodies were assessed, and computed tomography chest with high resolution (CT chest+HRCT), pulmonary function assessment using spirometry, six-minute walk test (6MWT) and carbon monoxide diffusion capacity of lung(done if possible) were evaluated. Bronchoalveolar lavage, transbronchial lung biopsy and/or surgical lung biopsy were done in selected cases. A multidisciplinary approach involving pulmonologists, radiologists, rheumatologist and/or pathologists was implemented on all patients with ILD before a final diagnosis. All steps taken by physician for treatment were observed and recorded. Each patient was reviewed after 3 months to assess the response to treatment and progression of the disease as and when possible.
Statistical analysis
Sample size was calculated on the basis of the results, observed in the literature, on the percentage of cases of idiopathic pulmonary fibrosis (IPF) among DPLD. To have 95% confidence and 20% allowable error, a minimum sample size required was 101. IBM SPSS 20 version (SPSS Inc., Chicago, Illinois, USA) was used for statistical analysis. To test the statistical significance of the difference in the clinical and radiological profile with respect to ILD, χ 2 -test was applied. To test the statistical significance of the change from before treatment to after treatment in spirometry variable and 6MWT variable, paired t-test was done.
Results
There were 129 cases of clinical and radiologically proven interstitial lung disease included in the study. The baseline demographics and clinical-radiological features at the time of diagnosis are depicted in Table 1 . Of the 129 participants, 46 were men and 83 were women. There were no male patients with ILD of less than 30 years of age. Of the 129 patients with ILD, 80 patients were older than 51 years. The mean age of presentation was 55±15.45 years. The commonest age group was 51-70 years. The youngest patient was a 19-year-old girl. Most patients were unemployed (57.3%), and majority of the study population was female. There were 42 (32.5%) smokers, whereas 87 (67.44%) patients were nonsmokers.
Most common symptoms were gradually progressive dyspnoea (94.5%) followed by dry cough (78.29%). One of the study patient was asymptomatic at the time of presentation and was diagnosed as DPLD owing to abnormality seen in chest radiography during preoperative evaluation. Gastro esophageal reflux disease (GERD) and joint symptoms were present in 44 patients each. Moreover, six patients had fever Connective tissue disorder was found predominantly in women (80%) in the present study. Rheumatoid arthritis was the commonest connective tissue disorder observed in male sex (20%). The other connective tissue disorders, namely,scleroderma, Sjogren's syndrome, systemic lupus erythematosus, mixed connective tissue disorders and dermatomyositis were seen only in female sex ( Table 2) .
The most common chest radiography finding was reticulonodular pattern seen in 97 patients (75.19). Hilar prominence was found in 19 patients. Pneumothorax, cystic lesions and consolidation were rare findings seen in three, three and eight patients, respectively. Usual interstitital pneumonia (UIP) pattern was described as per the ATS/ERS guidelines [1] . The confirmation on the radiological pattern was made after discussion with the senior radiologist with expertise in ILD. Of the 129 patients with ILD, 56 (43%) patients had UIP pattern in their HRCT ( Table 2) .
The most common cause for ILD in the present study was secondary to connective tissue disorder [45 patients (34.9%)]. The second most common ILD was IPF seen in 30 patients, forming 23.25% of the cohort. Sarcoidosis, a granulomatous ILD, was the third most common ILD occurring in 22 (17.05%) patients. Other less common ILD s were idiopathic non specific interstitial pneumonitis (NSIP), druginduced ILD, hypersensitivity pneumonitis, lymphangioleiomyomatosis, cryptogenic organizing pneumonia and bronchiolitis.
Baseline pulmonary function test and response to treatment are shown in Tables 3 and 4, respectively. Of 129 patients, less than 50 were able to perform the test after 3 months. There were 47 patients who showed significant improvement in 6MWT in the form of improvement in the 6MWT index. However, 21 patients were lost to follow-up, seven people were dead and remaining 51 were unable to perform the test owing to poor pulmonary reserve. There were 30 (23.3%) patients with IPF of 129 study patients. Univariate analysis of the risk factors for IPF was done, and it showed smoking and GERD were statistically significant risk factors associated with IPF (Table 5) .
Discussion
This was a prospective observational study aimed to find out the clinical and radiological profile of DPLD in an Indian population sample. The secondary objective was to find out the risk factors associated with IPF.
The mean age in the present study was 51 years. This was quite different from the studies conducted by Kumar et al. [8] which reported a mean age from 40 to 43 years. However, the mean age was similar to the studies conducted by Sen and Udwadia [9] and Shafeeq et al. [12] . The commonest age group in the present study was 51-70 years, which was quite different from the other studies. The finding can be explained by change in trend over years. It may also be owing to our centre being a referral centre where patients presented late after evaluation or nonresponsiveness to treatment from other hospital.
In the present study, there were 46 (35.6%) men and 83 (63.4%) women, which shows a female preponderance. Similar preponderance was observed in studies conducted by Jindal et al. [10] , Kalra et al. [11] and Kumar et al. [8] . However, male predominance was also observed in studies conducted by Shafeeq et al. [12] . In the present study, female predominance can be explained by the female preponderance for connective tissue-related interstitial lung diseases like scleroderma, systemic lupus erythematosus, and rheumatoid arthritis, which were the commonest ILD in the present study.
The comparison of present study with other Indian published study is shown in Table 6 . In studies conducted by Sen and Udwadia [9] and Shafeeq et al. [12] IPF was the most common ILD. However, in the present study, connective tissue disorder-related ILD was found to be the most common ILD, contributing to 34.9% of the total cohort. This result was similar to the 31.5% in the study conducted by Kundu et al. [13] . In a study by Kumar et al. [8] , sarcoidosis was the most common form of ILD. The percentage of drug-induced ILD and hypersensitivity pneumonitis in the present study was comparable to the results study conducted by Sen and Udwadia [9] . 
Limitations
The major limitation of the study was the inherent referral bias owing to the tertiary care nature of the institute. Most patients presented in advanced stage of the disease, thereby making lung function assessments, for example, diffusion capacity of lung was difficult.
Owing to the tertiary care nature of this institution, long-term follow-up was also difficult. Ideally, a multicenter analysis by including data from the general population and ILD registry should be done. Comparison between categories of treatment was difficult. Ideally a larger prospective research is required to establish the true spectrum of this disease.
Conclusion
The mean age of participants with interstitial lung disease was 51±15.45 years. Most study population comprised women (83; 63.4%). The commonest presenting complaints were dyspnoea (94.6%) and dry cough (78.3%). The commonest spectrum of interstitial lung disease was connective tissue disease-related ILD (34.9%) followed by IPF in 23.3% of cases. UIP pattern was the most common radiological pattern. Of 129 patients, less than 50 were able to perform pulmonary function tests after 3 months. There were 47 patients who showed significant improvement in 6MWT in the form of improvement in the 6MWT index (P<0.001).
Smoking and GERD had a significant relationship with IPF (P<0.005).
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